Abstract
Introduction
Enterococci are the most important normal flora of the digestive system of human and many animals (1) . These bacteria have little virulence due to lack of toxins and 2 strong pathogenic agents, however, they can cause important diseases such as urogenital tract infections, endocarditis, bacteremia, wound infections, intraabdominal infections, pelvic infections and meningitis in infants (2) (3) (4) . Typically, Enterococci are Gram-positive fermentative cocci that often occur in pairs or short chains (5) . The catalase-negative bacteria lack spores and are anaerobic. They grow in salt 6.5% (sodium chloride), bile salts 40% and pH=9. 6 . Enterococcus can grow in 10-45 °C (6) . Enterococcus faecalis and Enterococcus faecium can withstand a temperature of 60 °C for 30 minutes which distinguish them from other Enterococcus species (7, 8) . The pathogenesis of Enterococcus was reported by Hastings and McCallum in the late nineteenth century (8) . These bacteria are presently known as the major infectious agents, especially nosocomial infections. The epidemiology of enterococcal infections has attracted a lot of attention recently and have led to dramatic changes in this field. According to National Nosocomial Infections Surveillance (NNIS) System of the US, Enterococci are considered as one of the most important hospital-acquired pathogens. These bacteria are the fourth leading cause of nosocomial infections and the third leading cause of bacteremia and the second leading cause of urinary tract infections. Various studies blame the increasing resistance to antibiotics around the world for this situation (9) . Accordingly, and since bacteria can survive in a wide range of environments, detection of pathogenic strains is particularly important for control and prevention of infections (10 6 .5% (sodium chloride) in order to distinguish Enterococcus species by phenotypic method (16) . The fermentation of arabinose, mannitol, sorbitol, sorbose, lactose and other sugars was performed in tubes containing the Phenol Red Broth medium and one percent of the sugars and incubation at 37 °C for 24 hours in order to differentiate Enterococcus species. The Phenol Red Broth medium was sterilized by autoclave and its pH was set at 7.4-7.5 by sterile NaOH. The yellow color of the broth indicated a positive reaction (16) .
Antibiotic test clinical specimens
Antibiotic test was conducted using gentamicin 10 μg, vancomycin 30 μg, teicoplanin 30 μg, linezolid 30 μg, phosphomycin 50 μg and quinu-/dalfopristin 15 μg discs (Mast company) by disk diffusion method on Mueller-Hinton agar medium (Merck) and 0.5 McFarland bacterial suspension. Resistance phenotype was determined according to the CLSI instructions. After 18 hours of incubation at 37 °C, the minimum inhibitory concentration (MIC) was read. The Broth Dilution method was used to determine MIC of Vancomycin-resistant Enterococci. The standard strains of E. faecalis ATCC 29212 was used as a positive control in this study.
The identification of Enterococcus species by PCR method
After extracting bacterial genomes of positive culture samples by boiling, specific primers of ddlE. faecalis and ddlE. Faecium species were used in order to identify Enterococcus species (17) ( Table  1) . PCR was performed with a final volume of 25 μl including 1 μl of template DNA (5.0 mcg/L), 1 μl of each primer (10 pmol), 12 μl 2X Master mix (Ampliqon III, Denmark, containing 20 mM dNTP, 1.5 mM MgCl2) and 11 μl of double distilled water. PCR was set in a thermocycler device (Humburg, Germany, Eppendorf) with primary denaturation of one minute at 94 °C and 35 cycles at 94 °C for one minute, denaturation temperature of 55 °C for one minute, and the temperature of initial elongation of 72 °C for two minutes. The final elongation was at 72 °C for 5 minutes. The PCR product was observed on Agarose gel 1.5% containing Safe Stain Electrophoresis by Gel Documentation device (Cambridge, England, Uvitec). All ethical issues were observed in this study under the 93-10 code. 
Statistical Analysis
The collected data was analyzed by the SPSS software version 16 using Fisher and Mann-Whitney tests at a confidence level of 95%. The statistical significance level was considered as P<0.05.
Results
In this study, 278 Enterococcus samples were identified from 400 clinical isolates, and 80% of identified species were isolated from urine. Figure 1 shows the frequency of sample sources from urine, wounds, blood, vagina, BAL, etc. Age and gender were not considered in collecting samples. 
Antibiotic resistance test results
Based on antibiotic resistance pattern, the Enterococcus species showed the highest resistance to quinu-/dalfo-pristin (83.34%) and phosphomycin (37.84) and the lowest resistance to linezolid (1.41%) ( Table 2 and Figure 2 ). The strains with a halo diameter of ≤14 mm for vancomycin were selected for determining MIC. The studied isolates that well grew around the 30 µg vancomycin disc were highly resistant to vancomycin (MIC≥512g/mL). These samples contained 6 E. faecalis and 3 E. faecium strains. From the 6 vancomycin-resistant E. faecalis strains, 2 were obtained from the Baqiyatallah Hospital and 4 from the Milad Hospital. Also, 1 vancomycinresistant E. faecium strain was from the Baqiyatallah Hospital and 2 were from the Milad Hospital. 
The confirmation of Enterococcus species by PCR methods
The results of PCR using specific primers showed (Figure 1 ) that of the 278 samples detected as genus Enterococcus by phenotypic testing, the specific primers of E. faecalis and E. faecium detected 201 strains of E. faecalis (72.3%) and 29 strains of E. faecium (10.43%) and 49 strains of other Enterococcus species (17.27%). Among the 208 samples from Baqiyatallah Hospital, 154 strains were E. faecalis (70.3%) and 21 strains were E. faecium (10.09%); and among the 70 samples of Milad Hospital, 50 strains were E. faecalis (80%) and 8 strains were E. faecalis (11.42%) ( Table 3) .
Statistical analysis results of the samples
The results of data analysis with MannWhitney test (Table 3) showed that the prevalence of Enterococcus in Milad Hospital was significantly higher than Baqiyatallah Hospital (P<0.05). Fisher's test in R software showed that based on the origin of samples, resistance to quinu-/dalfo-pristin in urine samples was significantly prevalent compared to the sum of all other antibiotics (P=0.048). Vancomycin had the highest and gentamicin had the lowest resistance among wound samples (P=0.007). The resistance to quinu-/dalfo-pristin in blood samples was significantly prevalent as in urine samples. The analysis of all antibiotic resistance patterns, regardless of the origin of the isolates, showed that resistance to vancomycin had no significant relationship with simultaneous resistance to phosphomycin (P=0. 488) and teicoplanin (P=0.310). (22) . The results are also similar to those of Schouten et al. (23) . In that study in 27 European countries, the prevalence of Enterococcus strains was more diverse. The strains were identified using biochemical tests, the results of which were similar to the present study (23 
